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A B S T R A C T
Takotsubo cardiomyopathy (TTC) is a cardiomyopathy associated with emotional and physiological
stress which can be recurrent. We report a case of recurrent TTC (total 3 times) induced by emotional
stress, which was diagnosed accurately by coronary angiography (CAG) and left ventriculography (LVG).
A 77-year-old female was referred to our institute because of stomach ache, nausea, dizziness, and
vomiting. She had developed TTC associated with emotional stress twice, and she took an angiotensin
receptor blocker for preventing recurrence. She was admitted for treatment of electrolyte imbalance.
After the admission, she suddenly suffered from chest pain with ST segment elevation in II, III, aVF, V3,
V4, V5, and V6 leads in electrocardiography. Emergency CAG showed normal coronary arteries, while
LVG revealed apical akinesia and basal hyperkinesia. These ﬁndings were compatible with TTC. Follow-
up ultrasonic cardiogram showed left ventricular contractile normalization in a week. She was
discharged in 22 days. A few cases of repeated recurrence have been reported, but they were not
diagnosed by cardiac catheterization. In the present case, 3 episodes of TTC were all diagnosed in CAG
and LVG. We suggest that antianxiety drugs have potential to prevent the recurrence of TTC in a case
induced by emotional stress.
<Learning objective: Takotsubo cardiomyopathy (TTC) is a cardiomyopathy associated with emotional
and physiological stress which can be recurrent. A few cases of repeated recurrence have been reported,
but they were not diagnosed by cardiac catheterization. We report a case of recurrent TTC (total 3 times)
induced by emotional stress, which was diagnosed accurately by coronary angiography and left
ventriculography.>
 2015 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved.
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Takotsubo cardiomyopathy (TTC) is a cardiomyopathy associ-
ated with emotional and physiological stress [1]. Some cases of
recurrence of TTC have been reported; however, these cases were
not deﬁnitely diagnosed by coronary angiography (CAG) or left
ventriculography (LVG). We report a case of recurrent TTC (total
3 times), wherein all of which were conﬁrmed to be associated
with emotional stress and were diagnosed accurately with CAG
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A 77-year-old female was referred to our emergency room
because of stomach ache, nausea, dizziness, and vomiting. She had
developed TTC twice previously at 3 and 8 years before, when she
felt emotional stress. The ﬁrst time, she suddenly felt chest pain
when she was listening to a doctor talking about operation of
prostate cancer for her husband. Electrocardiography (ECG)
showed ST segment elevation in II, III, aVF, V3, V4, V5, and V6
leads. The cardiologists at that time diagnosed acute coronary
syndrome (ACS) and emergent cardiac catheterization was done.
CAG revealed normal coronary arteries, and LVG showed apical
ballooning. TTC was diagnosed. A follow-up ultrasonic cardiogram
(UCG) a few weeks later showed normal left ventricular (LV)
contraction, and ST segment was normalized in ECG. She started to
take an angiotensin receptor blocker (ARB, candesartan 4 mg/day).s reserved.
Fig. 1.
Time course of electrocardiography (ECG). ECG performed on arrival showed normal sinus rhythm (A). At the time when she suffered from chest pain, ECG
showed ST segment elevation in II, III, aVF, V3, V4, V5, and V6 leads (B). One week later, the ST segment elevation in these leads improved and T wave inversion
was seen in the same leads (C). One month later, ST elevation was normalized but T wave inversion remained in V3, V4, and V5 leads (D).
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when she was worrying about her husband’s behavior. She was
transferred to another hospital, and ECG showed ST segment
elevation in II, III, aVF, V3, V4, V5, and V6 leads. Emergency CAG
again revealed normal coronary arteries. Then, together with the
ﬁndings of LVG and UCG, the diagnosis was recurrent TTC.Fig. 2. Coronary angiography showed normal coronary arteries and left ventriculogThe present time, the stomach ache started on the previous day.
She worried about ileus because she had ileus 30 years previously.
Her home doctor excluded ileus with an abdominal radiography,
but her anxiety became stronger every moment. On the next day,
nausea and dizziness started, and she vomited twice in the
evening. Then, she arrived at our institute. On arrival, systolicraphy revealed apical akinesia and basal hyperkinesia.
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prolongation (QTc 466 ms) without any ST changes. Blood test
showed low sodium level (Na 127 mmol/l, normal range in our
institute 139–146 mmol/l) and potassium level (K 3.1 mmol/l,
normal range in our institute 3.7–4.8 mmol/l). She was admitted to
treat the electrolyte imbalance. Two hours later, she suddenly
suffered from chest pain. Vital signs were stable, but ECG showed
ST segment elevation in II, III, aVF, V3, V4, V5, and V6 leads (Fig. 1).
UCG showed apical akinesia and basal hyperkinesia. Although TTC
was strongly suspected, we thought we must perform a differential
diagnosis of ACS then sent her to the cardiac catheterization
laboratory. Emergent CAG was performed, and it showed no
signiﬁcant coronary arterial stenosis. LVG revealed typical
Takotsubo contractile pattern as seen in UCG (Fig. 2). These
ﬁndings were compatible with TTC, for the third time in her life.
Because of the timing of the past two episodes developing in the
daytime, no risk factor of coronary spasm such as smoking and
habitual drinking, no relationship between leads of ST segment
elevation in ECG and the region of abnormal LV wall motion in LVG,
we thought that coronary spasm was not likely and we did not
perform spasm provocation test. And inconsistency between the
appearance in ECG and LV wall motion was also incompatible with
coronary artery disease including microvascular dysfunction.
Her chest pain naturally disappeared within a few hours. LV
wall motion conﬁrmed by UCG was normalized in a week, but ST
segment elevation in ECG remained for two weeks. Cardiac
magnetic resonance imaging (CMR) with gadolinium-based
contrast was performed to investigate other cardiomyopathy in
the background (Fig. 3). Short TI inversion recovery image showed
myocardial edema in the apex. Using gadolinium contrast,Fig. 3.
Cardiac magnetic resonance imaging (CMR) performed two weeks after the ad
around the apex (A). Short TI inversion recovery image showed myocardial 
enhanced in the early phase (C), but not enhanced in the late phase (D). Themyocardium in the apex was enhanced in the early phase, but
not enhanced in the late phase. These ﬁndings in CMR were
compatible with TTC.
Because her mental stress had induced TTC 3 times, we
consulted a psychiatrist. He analyzed that she did not have a
mental illness as a distinct diagnosis but presence of perfectionism
and anxiety neurosis temperament was clear. He prescribed
alprazolam 0.4 mg as a dose of medicine. She was discharged
22 days after the admission. She is free from recurrence for 1 year.
Discussion
We found two important clinical implications through this case.
First, repeated recurrence of TTC is deﬁnitely diagnosed by CAG
and LVG. Clinical features of TTC are acute chest pain, ST segment
elevation or related changes on ECG, transient LV apical aneurysm,
and without any signiﬁcant coronary arteries stenosis [2]. Because
of its overlapping symptoms and initial ﬁndings, it is difﬁcult to
distinguish TTC from ACS [3]. Thus CAG is necessary to make a
deﬁnitive diagnosis. In a systematic review of the recurrence of
TTC, 74 cases of recurrence of TTC were detected during follow-up
in the dataset of 1639 patients [4]. The recurrence rate was 4.5%. In
the review, none of the recurrences occurred more than twice. We
found two cases of multiple recurrence of TTC [5,6]. In one case,
three recurrences were reported, but the patient was followed up
over a telephone interview. Diagnostic methods of recurrences
were not mentioned in the report. In another case, two recurrences
were reported. In this case report, TTC was diagnosed by UCG and
CAG the ﬁrst and second time. On the third occasion it was
diagnosed by UCG and CMR, and evaluation of coronary arteriesmission. Cine magnetic resonance imaging showed normalization of wall motion
edema in the apex (B). Using gadolinium contrast, myocardium in the apex was
se ﬁndings in CMR were compatible with Takotsubo cardiomyopathy.
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proving distinct diagnosis of TTC for all occurrences accurately by
CAG and LVG three times.
Secondly, we suggest that antianxiety drugs have the potential
to prevent the recurrence of TTC because we could report all three
times of onset in detail to conﬁrm that emotional stress played an
important role every time and assessment of patient’s mental
status was made accurately by a psychiatrist. There is general
agreement that TTC is usually precipitated by exposure to a pulse
of released or administered catecholamines [7]. In a systematic
review, there was no signiﬁcant association between the rate of
recurrence and use of beta adrenergic antagonists medication
[4]. However, there was a negative correlation between the use of
angiotensin-converting enzyme inhibitor/angiotensin receptor
blockers (ACEi/ARB) use and rate of recurrence [4]. In the previous
report, human and rat models of catecholamine-induced cardiac
injury and TTC were associated with enhanced nitric oxide
signaling [8], increased oxidative stress, and development of
intra-myocardial inﬂammatory change [9]. ACEi/ARB could exert
anti-inﬂammatory effects and limited superoxide release with
associated oxidative stress, which may well limit the biochemical
process underlying onset of TTC [10]. Another mechanism of
reduction of recurrence was thought to be the reduction in
sympathetic activity through interaction with the renin-angioten-
sin system [4]. In the present case, the patient experienced
repeated recurrence of TTC despite taking ARB after the ﬁrst
occurrence. And in the previous report, in which the recurrence
was not diagnosed by CAG, the patient experienced repeated
recurrence associated with emotional stress despite taking ACEi. In
these cases, myocardial reaction for emotional stress or emotional
stress itself might be so strong that ACEi/ARB could not efﬁciently
suppress the recurrence. Thus, in a case associated with excessive
emotional stress, suppression of emotional stress by using
antianxiety drug can prevent the recurrence of TTC.
Because the patient refused to undergo a provocation test, we
cannot deny the possibility of coronary spasm. It might be the
limitation of this case report.
In conclusion, TTC can recur repeatedly which we diagnosed
deﬁnitely with CAG. Antianxiety drugs can be useful for preventing
recurrence in cases induced by emotional stress. The previous
report showed the efﬁcacy of ACEi/ARB for prevention. However,their mechanism involves reduction of myocardial reaction and
they are indirect. The combination with antianxiety agents, which
directly reduce emotional stress, can be more effective. At the
present time, we cannot ﬁnd any study that validates the efﬁcacy
of antianxiety agents for the prevention of recurrence of TTC.
Following up the patient in the present case should be continued,
and further cases induced by strong emotional stress should be
accumulated to determine whether these drugs may reduce the
recurrence.
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